Genetic diversity in natural populations has been explored through evolutionary analysis, and patterns of microscale biodiversity have been studied in populations at "Evolution Canyon", Israel. A total of 2,000 eggs from each of iso-female Drosophila melanogaster line 2-1 from the north-facing slope (NFS) and line 6-1 from the south-facing slope (SFS) were placed in 20 vials and evaluated. Egg-to-adult viability was 0.89 and 0.75 in lines 2-1 and 6-1, respectively, and the difference was statistically significant by t-test. Genetic diversity was higher on the harsher SFS than on the milder NFS. Inter-slope genetic differences corroborated the effect of stochastic climate selection pressures to viability polygenes in populations at "Evolution Canyon", Israel.
Introduction
"Evolution Canyon" has a typical Mediterranean climate, and variations in topography and ecosystems within the canyon, particularly the opposing orientations of slopes produce very different ecological characteristics due to solar radiation that is approximately 600% higher on the south-facing slope (SFS) than the north-facing slope (NFS) during certain periods of the year [4, 5] . Viability is one component In nature, multiple genetic variations can co-occur due to the low disparity of individual fitness within species populations. The genetic structure of species is maintained or adapted based on interactions with internal and external environmental factors. In the 1980s, Dobzhansky and colleagues studied and discovered many genetic variations in Drosophila pseudoobscura, such as viability, chromosomal structure, and polymorphisms [1, 2] ; of these, polymorphisms were thought to be due to random genetic drift [3] . of fitness, and natural selection acts on even small differences designated as the viability polygene [6] [7] [8] . Fertility is another obvious component of fitness in Drosophila, but this one is much more difficult to characterize as there is tremendous environmental variability in fertility among females with the same homozygous chromosomes.
Complex and varying patterns have been demonstrated among genetic, morphological, and behavioral components of biodiversity in local populations. In this paper, genetic biodiversity of viability (polygene), natural selection based on solar radiation, and genetic drift in local populations of Drosophila melanogaster in "Evolution Canyon", Israel are discussed.
Materials and Methods

Stations and Fly Collection
Biogeographically, the middle East is at the intersection of the Oriental, Afrotropical, and Palearctic regions ( Fig. 1) .
In "Evolution Canyon", seven stations are arranged along a north-south transect that extends from the top to the bottom of the SFS (stations 1, 2 and 3) and the NFS (stations 5, 6 and 7), while station 4 is at the Mediterranean Sea (Fig. 2 ).
Flies
D. melanogaster individuals were reared on standard cornmeal-yeast medium at 25 °C. Wild-type laboratory strain Oregon-R served as a control. Iso-female line 2-1 was established from a specimen collected on the SFS, and iso-female line 6-1 was established from a specimen collected on the NFS. Statistical analyses were conducted as described in Ref. [9] .
Egg-to-Adult Viability
Oviposit eggs were produced by placing 50 adult files (sex ratio of 1:1) of each line in a glass "cut-vial" (3 cm diameter and 4 cm length). After oviposition, 100 eggs were allocated to each of 20 standard glass vials (3 cm diameter and 11 cm length) for each line (Fig. 3) . A total of 2,000 eggs were used as the starting materials for each line. Viability was determined as the number of adult flies/initial egg number in each vial. Table 1 shows the egg-to-adult viability for each vial and the mean ± standard error (SE) for the two iso-female lines, 2-1 and 6-1. One of the most important components of fitness is having appreciable genetic variation in natural populations. The mechanisms involved in the maintenance of genetic variability of viability and determination of how many types of genes are involved in viability polygenes in populations of D. melanogaster were previously conducted, and the molecular basis of these genes was shown to be a combination of minor aberrations, such as insertions, and deleterious and base changes in the viability polygenes [7] . The mechanisms for maintenance of this kind of variability are mutation-selection balance together with genotype environment interaction. (stations 1, 2 and 3)  has a tropical ecosystem, and NFS (stations 5, 6 and 7) has a lush, green ecosystem. Station 4 is at the Mediterranean Sea. The rapid rate of global climate change is having strong effects on many species and, at least in some cases, is driving evolution in East Africa where the predominant climates range from dry field (like that of SFS) to generally wetter conditions (like that of NFS) with more prolonged wet and dry intervals [10] . Temperature and/or humidity are among the most important environmental factors affecting organismal adaptive strategies, stochasticity, and Drosophila evolution at "Evolution Canyon".
Results and Discussion
Egg-to-Adult Viability
Conclusions
Genetic variability of viability is maintained mainly through a selection-drift balance of natural populations, genotype-environment interactions appear to have caused increased gene frequencies by viability polygenes in natural populations of Drosophila melanogaster in "Evolution Canyon", Israel.
